Subject Objective: To provide data on the prevalence of symptoms of disturbed sleep, particularly insomnia, and to ascertain whether there are differentials attributable to ethnic culture or ethnic status. Design: Data were collected from youths (aged 11-17 years) and adult caregivers from a community-based sample of households using personal interviews and questionnaires. Setting: Managed-care subscriber populations in metropolitan area of over 4.5 million. Participants: The sample consisted of 4175 youths and their caregivers (35.4% European American, 35.4% African American, 20.5% Mexican American, and 8.7% Other American). Interventions: N/A.
INTRODUCTION

SYMPTOMS OF SLEEP DISTURBANCES IN YOUTHS ARE COMMON. FOR EXAMPLE, STUDIES IN THE 1970S AND
1980S FOUND PREVALENCES OF SLEEP disturbance ranging from 5% to 23%. [1] [2] [3] [4] [5] More recently, Johnson and Breslau 6 reported that almost 6% of youths 12 to 17 years of age in the United States (US) report often having trouble sleeping in the past 6 months. Roberts, et al 7 reported that 16.3% of adolescents report trouble falling asleep or staying asleep almost every day in the past 2 weeks. In a second study, Roberts, et al 8 reported that symptoms of insomnia were common among adolescents, with 17% reporting nonrestorative sleep, 6% difficulty initiating sleep, 7% daytime fatigue, and 5% daytime sleepiness almost every day in the past month.
Ohayon, et al 9 have published the most systematic assessment of the prevalence of sleep problems among adolescents to date. They found the prevalence of Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) sleep disorders to be relatively low. The prevalence of primary insomnia was 2.2%. Symptoms of sleep disturbance were much more common, ranging from 2.4% for night terrors to 13.8% for nonrestorative sleep.
Other studies have been done in New Zealand, 10 Italy, [11] [12] [13] France, 14 Finland, 15 China, 16, 17 and Taiwan. 18 None of these studies employed DSM-IV or International Classification of Sleep Disorders diagnostic criteria. Most focused on symptoms of insomnia. Prevalence of such symptoms was substantial across the studies, ranging from as low as 2.1% for early morning waking to 33% of subjects experiencing at least 1 problem in the past week and 40% reporting at least 1 of 5 sleep problems in the previous year. Most estimates were in the range of 10% to 20%, however.
There have been only a few epidemiologic studies of ethnocultural differences in prevalence of problematic sleep among youths in the US. Cornelius 19 reported that African and Hispanic American youths, aged 13 to 17 years, were more likely to sleep 6 hours or less per night, compared with European Americans. Roberts, et al 7 examined differences in sleep complaints among adolescents from 9 ethnic groups in the US. Chinese and Central American youths were at lower risk of symptoms of insomnia, while African, Mexican, and Central American youths were at increased risk of symptoms of hypersomnia. Johnson and Breslau 6 presented data on the prevalence of sleep problems for youths, aged 12 to 17 years, from a national sample of the United States, and found no significant differences across ethnic groups. Ebin et al 20 reported that, controlling for the effects of covariates, there was no effect of acculturation on sleep among Hispanic youths. Roberts et al 21 contrasted European Americans, US-born Mexican Americans, foreign-born Mexican Americans, and Mexican citizens in the United States. Multivariate analyses eliminated both generational status and ethnic status as significant risk factors for insomnia. Beyond this, there are virtually no empirical data.
How might ethnicity affect risk for sleep disorders or for disturbed sleep, if indeed it does? Studies of the relationship between ethnicity and psychological distress or psychiatric disorder and, by extension, sleep disorders, implicitly examine 2 competing hypotheses, one of which argues that observed ethnic differences are due primarily to social-class effects and the other that there are ethnic effects (both positive and negative) on mental health over and above social-class effects. 22 Mirowsky and Ross 23 have labeled these 2 arguments, respectively, the minority-status perspective and the ethnic-culture perspective. Essentially the question turns on a single question of fact: Are the rates of disorder, such as disturbed sleep, in ethnic minority populations different from the rates in the dominant ethnic population, when social-status factors are controlled? If so, then the ethnic culture hypothesis is supported; if not, the minority status hypothesis is sustained. 21, 24 The question assumes, of course, that these are differences observed initially, which is the prior question. Assuming prevalences are different, such differentials may be due to (1) different (unique) risk and protective factors in the groups, (2) the same (generic) risk and protective factors operating differentially across groups, or (3) the effects of both generic and unique factors across groups. 22 However, in spite of the acknowledged role of race and ethnicity in the United States, and the increasing diversity of the population, there have been remarkably few epidemiologic studies of adolescent insomnia in diverse ethnic groups. One way that ethnic culture might increase risk for sleep disturbance and sleep disorders is through stress that minority youths experience as they attempt to adapt to more than 1 culture, e.g.,acculturative stress. Rogler et al 25 note the existence of 2 types of acculturative stress. First, minimally acculturated minority youths may experience negative self-evaluations and psychological distress caused by disjuncture in strong supportive networks, especially among recent immigrants, and the strain of confronting and adapting to a foreign language and potentially hostile culture with inadequate resources. Second, highly acculturated minority youths are susceptible to negative ethnic prejudices and stereotypes, thus more likely to internalize minority status, which will negatively affect their perceptions and behaviors. Support for both hypotheses has been found for adolescent substance abuse among Latino youths, 26 but neither adolescent sleep disorders nor other types of emotional and behavioral problems have been examined in this regard.
Our research aims are to provide data on the prevalence of symptoms of disturbed sleep, particularly insomnia, and to ascertain whether there are differentials attributable to ethnic culture or ethnic status. To this end, we contrast prevalences among those self-identifying as European American, African American, or Mexican American.
METHODS
The data are taken from Teen Health 2000. The sample was selected from households in the Houston metropolitan area enrolled in local health maintenance organizations. One youth, aged 11 to 17 years, was sampled from each eligible household, oversampling for minority households. The health maintenance organizations made their subscriber household data available for sampling, including the age and sex of children. Every household with a child 11 to 17 years of age was eligible and received a letter from the health maintenance organization encouraging participation. Because there were proportionately fewer minority subscriber households, we developed sample weights that were adjusted by poststratification to reflect the age, ethnicity, and sex distribution of the 5-county Houston metropolitan area in 2000. The total was 4,669,571; 515,736 were 11 to 17 years of age. The precision of estimates are thereby improved, and sample selection bias reduced to the extent that it is related to demographic composition. 27 Thus, the weighted estimates generalize to the population 11 to 17 years of age in a metropolitan area of 4.7 million people. χ 2 Tests were used to compare ethnicity, sex, and age distributions between census data for the 5-county area and sample data. After the weighted procedure, no difference was identified between the 2 distributions with respect to the 3 demographic factors of age, sex, and ethnic group (p = .99, p = .93, p = .99). Data were collected at baseline on sample youths and 1 adult caregiver using computer-assisted personal interviews and selfadministered questionnaires. The computerized interview contained the structured psychiatric interview (see below) and demographic data on the youths and the household, as well as queries about stress exposure. The interviews were conducted by trained lay interviewers and took, on average, 1 to 2 hours, depending on the number of psychiatric problems present. The questionnaires contained questions on symptoms of disturbed sleep and items assessing different dimensions of the ethnic experience. These took about 30 minutes to complete. Interviews and questionnaires were completed with 4175 youths: 1475 European American, 1479 African American, and 857 Mexican American. Another 364 youths were of various ethnic backgrounds. Interviews were completed in 66% of the eligible households. There were no significant differences among ethnic groups in completion rates. All youths and parents gave written informed consent prior to participation in this study. All study forms and procedures were approved by the University of Texas Health Science Center Committee for Protection of Human Subjects.
Our measures attempt to operationalize the DSM-IV symptom criteria for a diagnosis of insomnia. 28 That is, we collected data on the symptoms of insomnia specified in DSM-IV. The insomnia items are trouble falling asleep (DIS), waking up in the middle of the night and finding it hard to go back to sleep (DMS 1 ), waking up frequently but able to go back to sleep (DMS 2 ), waking up very early (EMA), and nonrestorative sleep (NRS). The time referent is the past 4 weeks.
We present analyses for ethnic contrasts defining insomnia several ways. First, we present data on prevalence of each indicator symptom of insomnia. We then present prevalences of insomnia following DSM-IV criteria as closely as our data permitted. We do this in 2 ways. First, we estimate prevalence of at least 1 symptom of disturbed sleep with either daytime fatigue or daytime sleepiness (as indicators of impairment). Second, we then adjust that prevalence rate by excluding any subject who met the first 2 criteria who also met DSM-IV diagnostic criteria for a mood disorder, an anxiety disorder, or a substance use disorder in the past year. We refer to these as prevalences P1, P2, and P3.
For this study, we contrast European American, African American, and Mexican American youths. This latter group consists of those who reported they were of Mexican origin born in the US or born in Mexico. Mexican American caregivers were given the option of completing the assessments in either English or Spanish. Social status covariates included age and sex of youths, family income, and caregiver education. Age was treated as a continuous variable. Adjusting for these covariates permits an examination of ethnic differences in sleep disturbance, controlling for differences among groups in social status.
In Teen Health 2000, we collected data using 2 measures related to cultural issues, 1 on ethnic stress and 1 on ethnic identity. We decided to include both as additional control variables in our multiple logistic-regression analyses. One is a 6-item scale measuring ethnic stress adapted from the Hispanic Stress Inventory. 27 The other is the 12-item version of the Multigroup Ethnic Identity Measure. 27, 29 Introducing these 2 covariates, at a basic level, we expect youths with higher ethnic identity and lower ethnic stress to be at a lower risk of sleep disorders.
Psychiatric disorders among youths were assessed with the Diagnostic Interview Schedule for Children, Version 4, 30 a highly structured instrument designed to be administered by lay interviewers. In Teen Health 2000, we included anxiety disorders (agoraphobia, generalized anxiety, panic, social phobia, posttraumatic stress disorder), mood disorders (major depression, dysthymia, mania, hypomania), behavioral disorders (conduct, oppositional defiant, attention-deficit/hyperactivity disorders), eating disorders (bulimia, anorexia nervosa), and substance use (alcohol, marijuana, and other substance disorders). Our measurement of presence of mental or behavioral problems is a DSM-IV disorder in the last 12 months.
Our definition of mood disorder was meeting diagnostic criteria for at least 1 disorder in the past 12 months (major depression, dysthymia, mania, and hypomania). A similar strategy was employed for anxiety disorders (agoraphobia, generalized anxiety, panic, social phobia, posttraumatic stress disorder), alcohol use disorders (abuse or dependence), and other substance use disorders (abuse of or dependence on marijuana, cocaine, and other substances).
Controlling for the effects of such status differentials, if observed differences are diminished, provides support for the social-status hypothesis. If not, then, by definition, there is support, at least implicitly, for the ethnic-culture hypothesis. For generation of the confidence interval for the prevalence and odds ratio, survey mean (svymean) and survey logistic regression (svylogit) procedure in STATA V8.2 31 was employed. This procedure uses Taylor series approximation to compute the standard error of the odds ratio. Lepkowski and Bowles 32 have indicated that the difference in computing standard error between this method and other repeated replication methods such as the jackknife is very small.
RESULTS
As can be seen in Table 1 , the sample was diverse. The group of European American youths had fewer participants who were 12 years of age or younger. African American youths were less likely to live in a 2-parent household. Comparisons of households by ethnic groups revealed minority caregivers were slightly less educated. For example, 23.8% of European Americans, 21.8% of African Americans, and 59.0% of Mexican Americans had completed 12 years or less of education (p < .0001). Minorities also had lower income. For example, 8.9 % of European Americans, compared with 33.7% of African-Americans and 33.5% of Mexican-Americans, had incomes of less than $35,000 per year (p < .0001). Table 2 presents weighted prevalences of symptoms of insomnia: NRS, DIS, DMS 1 , DMS 2 , and EMA. The overall prevalence of NRS was 18.1%. The overall prevalence of DIS was 7.1%. European American youths reported more than did the minority groups. For DMS 1 , the overall prevalence was 3.1%. African American youths reported more than did the other 2 minority groups. For DMS 2 , the overall prevalence was 5.2%. European American youths reported less than the other groups. The overall prevalence of EMA was 3.2%. There were no ethnic differences. We also examined the association of the sleep indicators in Table   2 with age, sex, family income and caregiver education. We summarize those results here. Females reported more NRS and DMS 1 . Income effects were quite limited. Lower-income youths were at a greater risk of DSM 2 . Caregiver education also had limited effects. Lower education decreased the risk for DIS and increased the risk for DSM 2 . In general, the trend was for older youths to report more NRS, except for the youngest age. For the examination of the association between ethnicity, sleep indicators, and putative risk and protective factors, we examined pairwise contrasts using Bonferroni adjustment. That is, each ethnic group and each level of risk factor was examined against every other level. For example, for NRS, European American were contrasted with Mexican American and African American separately and then with African American and Mexican American. Table 3 presents weighted prevalences for 3 outcomes: (1) youths with 1 or more symptoms (P1), (2) those who also had daytime fatigue and/or daytime sleepiness (P2), and (3) those who met (1) and (2) and did not have a DMS-IV mood disorder, anxiety disorder, or substance use disorder (P3).
The overall prevalence of P1 was 26.8%. The overall prevalence for P2 was 6.7%. When diagnostic exclusionary criteria are incorporated (P3), the overall prevalence was 4.7%. There were no ethnic effects for P1, P2, or P3.
In Table 3 , we also examined the correlation between our 4 sta-
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Insomnia Among Adolescents-Roberts et al tus indicators and P1, P2, and P3 (tables with pairwise contrasts are available on request). Males were at lower risk of P1, P2, and P3, about half the risk of females for P2 and P3. There were a few age effects only for P1 and P3. There was a trend for those in midadolescence to be at decreased risk compared with those in late adolescence, and younger adolescents were at decreased risk of P2. Lower-income youths were at increased risk of P1 but not P2 or P3. Youths of caregivers with lower education were at decreased risk of P2 and P3 but not P1. Table 4 presents weighted odds ratios for the sleep measures presented in Tables 2 and 3 , contrasting the 3 ethnic groups, adjusting for group differences in age and sex of youths, family income, and caregiver education (i.e., generic factors). Looking at Column I, only 3 of the 24 contrasts presented are statistically significant (p < .05). For DIS, European American youths are at greater risk than African American youths. For DMS 1 , African American youths are at greater risk than the Mexican American group. For DMS 2 , African American youths were at greater risk than European American youths. For EMA, there were no ethnic differences. The same was true for P1, P2, and P3. Column II in Table 4 adds, as covariates to the equation in Column I, our measures of ethnic stress and ethnic identity (i.e., ethnic-specific measures). As can been seen, addition of these 2 ethnic-specific indicators of risk and protection had negligible effects. Only 1 association changed: the risk for European Americans increased slightly, relative to Mexican Americans, for DIS.
DISCUSSION
In summary, one fourth of all adolescents suffered from 1 or more symptoms of insomnia-NRS, DIS, DMS, EMA-almost every day in the past month. The most frequent symptom was NRS (18%). There were almost no ethnic effects for symptoms. Using our algorithm to approximate caseness using DSM-IV diagnostic criteria, prevalence was 4.7%. For this measure, the prevalences were 5.3% for European American, 5.2% for African American, and 3.5% for Mexican American youths. These were not statistically significant.
Adjusting for the effects of age and sex of youths, total family income, and primary caregiver education, using our diagnostic criteria for insomnia, further confirmed the lack of ethnic differences. These data thus provide little support for the ethnic-culture hypothesis. After adjustments for covariates, only 3 ethnic differences remain, suggesting that ethnic culture may be 1 explanation.
Our prevalences for symptoms ranged from 3% for DMS 1
362
Insomnia Among Adolescents-Roberts et al to 18% for NRS. Prevalence of 1 or more symptoms in the past month was almost 27%. These prevalences are in the range for studies of adolescents in New Zealand, 10 China, 17 the US, 6, 7 and Europe. 9 In the only previous study to use full DSM-IV diagnostic criteria for primary insomnia, Ohayon et al reported a prevalence of only 2.2%. However, the prevalence of all insomnia (primary and secondary) was 4.1%. Our rate was 4.7% using our full diagnostic algorithm. Thus, our algorithm for estimating the prevalence of a sleep syndrome approximating DSM-IV insomnia yields rates highly comparable to those of Ohayon et al. 9 Beyond these studies, the results are quite disparate, reflecting diverse samples, diverse study designs, and diverse measures of disturbed sleep. Most of the studies have used measures of sleep problems idiosyncratic to their particular study. Not surprisingly, because no 2 studies have used the same definitions or measures, the rates of reported sleep problems have varied widely. Studies have defined the need for more sleep, wish for more sleep, daytime sleepiness, nightmares, NRS, grinding teeth, difficulty maintaining sleep, DIS, EMA, sleep talking, sleep walking, and more as being reflective of "having a sleep problem."
In general, females were more likely to report various problems with their sleep, including insomnia, than were males. Perusing results from studies that have examined sex effects, 2 patterns are typically reported, either no sex differences 7, 10, 16 or greater prevalence among females. 11, 4, 18, 33 A recent study of younger adolescents, for example, reports no sex differences in abnormal sleep behaviors (parasomnias), sleep latency, or trouble waking up; girls awoke earlier on weekdays and boys on weekends, and girls
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Insomnia Among Adolescents-Roberts et al were more likely to fall asleep on the way home from school. 34 At this point, data on the role of sex in the risk for insomnia would appear to be somewhat mixed in adolescence. The same is true for age.
Limitations
The nature of our study imposed certain limitations on our analyses and interpretations. First and foremost, our structured diagnostic interview did not include modules on DSM-IV insomnia or other sleep disorders. Thus, we were not able to distinguish between primary and secondary sleep disorders, nor were we able to examine the role of comorbid sleep disorders in relation to ethnicity. While our measures permitted us to assess Criteria A, B (to a limited degree), D, and E, we were not able to assess Criterion C (presence of other sleep disorders).
This inability to assess comorbid sleep disorders, however, may have little effect on our overall prevalence estimate for insomnia. Based on their analyses of data on adolescents, Ohayon and Roberts 35 concluded that multiple diagnoses of sleep disorders are a minor issue and affect rates of individual disorders vary little. In addition, our measures for B (impairment) were limited to daytime fatigue and daytime sleepiness. We had other indicators of impairment at home, at school, and with peers, as well as a measure of global functioning, the Child Global Assessment Scale, but none of these were specific to sleep. Accordingly, the true prevalence of insomnia is probably somewhat lower, and our measure may slightly overestimate the prevalence of this sleep disorder.
As noted earlier, our sleep items asked whether subjects had experienced symptoms of insomnia almost every day for the past 4 weeks. Thus, our results are limited in that we were not able to partition our sample into those with acute versus chronic sleep problems. In their epidemiologic study in the United Kingdom, Ohayon et al 36 found that the median duration of insomnia symptoms was 24 months. We could not examine whether risk-factor profiles differed for those with sleep disturbance of shorter and longer duration, although it might be expected that the impact on somatic, psychological, and interpersonal functioning would be more pronounced for chronic sleep problems. 37 Another obvious limitation is that we did not have objective data on disturbed sleep. That is, we did not have physiologic studies. While such data would be useful to have, self-reports and interview-based measures remain the measures of choice in community surveys. Our study was no exception. We should note that there are data suggesting that subjective measures of sleep from children and adolescents are correlated with objective measures of disturbed sleep. 38 Ethnicity can be subdivided into 3 components: natal, behavioral, and subjective. 39 Typically, in past research, the natal component has been the primary measure of ethnicity or ethnic identity, based on self-identification of ethnicity, birthplace, and generational level of the cultural experience. 40, 41 While these measures are reliable, assessment remains incomplete because social and psychological factors are not taken into account. Therefore, research needs to move toward assessing behavioral components with models that measure the degree to which cultural patterns differ across distinct ethnic cultures. 42 Obvious examples would be behavioral indicators such as daily activity patterns and subjective indicators such as cultural norms for sleep and attitudes toward sleep. We did not include these components in our study and thus could not evaluate their role in ethnic patterns of disturbed sleep.
CONCLUSIONS
The data presented here represent 1 of the few studies to examine ethnocultural differences in sleep complaints among adolescents. We have published 2 previous studies of sleep disturbance among adolescents from different ethnic groups. The evidence thus far is mixed. Our first paper 7 suggested that the direction and the magnitude of ethnic effects vary depending on the outcome examined, severity of the problem, and the ethnic group studied (for a discussion of the complexities in conducting research on ethnicity and sleep, see Stepnowsky et al 43 ). For example, in our first study, we found Central American and Chinese Americans at lower risk of symptoms of insomnia, contrasted with European Americans. However, Mexican American youths were not significantly different from European American youths. In our more recent paper, we found no significant effects for either ethnic status or generational status. 21 Thus, both of these earlier studies found no differences between Mexican and European American youths.
The data presented here show virtually no ethnic differences in number of symptoms of disturbed sleep, or our proxy measure of insomnia. Observed differences were small and probably of limited clinical significance. Thus, we conclude on the basis of the overall body of evidence at this point that ethnic culture plays little role in patterns of disturbed sleep among youths from the 3 largest ethnic groups in the US: European, African and Mexican Americans. There are, of course, many and diverse ethnic groups in the US, from many parts of the world, including Africa, the Middle East, and Asia.
Clearly, more comparative research is needed to ascertain whether and how ethnocultural background affects risk for disturbed sleep, taking into account a fuller range of the ethnic experience in America. At present, the data do not appear conclusive enough to provide guidelines for clinical or preventive interventions where the role of ethnicity in sleep is concerned.
Regardless of the limited effects of ethnicity on risk for disturbed sleep we observed, symptoms of insomnia are quite prevalent among adolescents, as our results and those of others we have cited indicate. Our data indicated that 1-in-4 youths experienced at least 1 symptom of insomnia almost every night in the past month. We attempted to estimate DSM-IV caseness for insomnia and found a prevalence of 4.7%. Ohayon et al 9 reported a rate of 4.1% among European Adolescents. The results of these 2 studies indicate that the prevalence of insomnia is comparable with the prevalence of other major psychiatric disorders, such as mood disorders, anxiety disorders, disruptive behavior disorders, and substance use disorders. [44] [45] [46] [47] Clearly, insomnia is a major public health problem among adolescents, in terms of burden to society.
